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SPECIFICATION 

1 . Title of the Invention 

Methyl N-Acylanthranilate Derivatives, Their Preparation, 
and Agricultural/Horticultural Fungicides Comprising Them 
As Active Ingredients 

2. Claims 

(1) Methyl N-acylanthranilate derivatives represented by the 
general formula 

^^OOOCH, 

(where R is a pyridyl group). 

(2) A method for producing methyl N-acylanthranilate 
derivatives represented by the general formula 

aCOOOa, 
nhoob 



(where R is a pyridyl group), characterized by a reaction 
between methyl anthranilate and a carboxylic acid represented 
by the following general formula or a reactive derivative thereof: 

RCOOH 

(where R is the same as above). 

(3) An agricultural/horticultural fungicide, characterized by 
comprising a methyl N-acylanthranilate derivative represented 
by the following general formula as an active ingredient: 

(where R is a pyridyl group). 

3. Detailed Description of the Invention 

The present invention relates to novel methyl 
N-acylanthranilate derivatives, their method of production, and 
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agricultural/horticultural fungicides containing such compounds 

as active ingredients. 

More specifically, the present invention relates to: 

(1) methyl N-acylanthranilate derivatives represented by the 

general formula 



cooch, 

NhCOK 



(I) 



(where R is a pyridyl group); 

(2) a method for producing methyl N-acylanthranilate 
derivatives represented by General Formula I, , characterized by 
a reaction between methyl anthranilate and a carboxylic acid 
represented by the following general formula or a reactive 
derivative thereof: 



RCOOH 



(ID 



(where R is the same as above); and 

(3) an agricultural/horticultural fungicide, characterized by 
comprising a methyl N-acylanthranilate derivative represented 
by General Formula I as an active ingredient. 

Numerous antibacterial organic synthetic compounds and 
antibiotics have been discovered in the past, and have been 
developed as agricultural/horticultural fungicides to protect 
crops against pathogens so as to ensure the stable supply of 
agricultural crops. Recently it has become possible to control 
virtually all diseases caused by infectious pathogens in the soil, 
bacteria, or viruses by spraying the appropriate fungicide. 

In the last few years, however, what is referred to as the 
chemical resistance of some plant pathogens has come to be 
regarded as a serious problem. The use of chemical sprays often 
proves to be virtually ineffective in fields where such drug 
resistant strains have appeared, and there are increasing reports 
of more and more strains which are resistant to greater numbers 
of chemicals. 

An appropriate way to prevent the emergence of such 
resistant strains is the alternating or mixed spraying of chemicals 



having different mechanisms of antifungal action against 
pathogens. 

It has thus become vital to develop agricultural fungicides 
which have a different mechanism of antifungal action than 
conventional fungicides, so as to bring about better blight and 
pest control. 

In view of the foregoing, the inventors studied the blight 
and pest control effects of numerous organic synthetic 
compounds, as well as their antifungal properties against 
pathogens which had already become chemically resistant. 

As a result, they found that methyl N-acylanthranilate 
derivative compounds of the present invention represented by 
General Formula I above have excellent effect in controlling 
powdery mildew of horticultural and agricultural crops. 

Diseases against which the compounds of the present 
invention are particularly successful include powdery mildew of 
fruits such as apples, pears, persimmons, and grapes; powdery 
mildew of vegetables such as cucumbers, tomatoes, eggplants, 
melons, squash, and peppers; and powdery mildew of cereals 
such as barley and wheat. The compounds of the present 
invention have also been shown to be effective against a variety 
of other diseases such as blast of rice plant, black spot of pear, 
alternaria leaf spot of apple, scab of apple, melanose of citrus, 
gray mold of grape, ripe rot of grape, brown rot of peach, and 
blight of potato. 

Fungicides which can be used for practical purposes must 
have low toxicity in humans and livestock. The compounds of 
the present invention have extremely low toxicity in laboratory 
animals such as mice and rats, as well as low toxicity in fish. 

In addition to the aforementioned exceptional qualities as 
agricultural/horticultural fungicides, the compounds of the 
present invention also have shown excellent effect in controlling 
powdery mildew of fruits, vegetables, and cereals, with 
extremely potent antifungal action on chemical-resistant strains 
as well. The use of the compounds of the present invention as 
fungicides should therefore be extremely useful for industrial 
purposes. 

The present invention, which was perfected on the basis of 
the aforementioned novel findings, relates to (1) methyl 
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N-acylanthranilate derivatives represented by General 
Formula I; (2) a method for producing them; and (3) an 
agricultural/horticultural fungicide, characterized by comprising 
a methyl N-acylanthranilate derivative represented by General 
Formula I. 

In invention (2), methyl anthranilate is dissolved in a 
suitable solvent such as tetrahydrofuran, dioxane, benzene, 
toluene, xylene, chlorobenzene, methylene chloride, or 
chloroform, and preferably benzene; a suitable amount of a 
carboxylic acid represented by General Formula II is added; a 
reaction is brought about by stirring the ingredients with the 
addition of a suitable dehydrating agent such as 
dicyclohexylcarbodiimide as the mixture is maintained at 
ambient temperature or is heated or cooled as needed; the 
precipitating N,N-dicyclohexylurea is eliminated; and the 
solvent is distilled off to give a methyl N-acylanthranilate 
derivative represented by General Formula I with high purity in 
high yields. Alternatively, methyl anthranilate is dissolved in a 
suitable solvent such as methyl alcohol, ethyl alcohol, 
tetrahydrofuran, dioxane, benzene, toluene, xylene, 
chlorobenzene, methyl isobutyl ketone, acetone, methylene 
chloride, or chloroform, and preferably benzene; an acid halide 
of a carboxylic acid represented by General Formula II is added 
while the ingredients are stirred as the mixture is maintained at 
ambient temperature or is heated or cooled as needed in the 
presence or absence of a suitable dehydrohalogenating agent 
such as triethylamine, pyridine, quinoline, N,N-dimethylaniline, 
N,N-diethylaniline, N-methylmorpholine, or sodium methylate, 
and preferably in the presence of triethylamine; and the mixture 
is stirred for a short while. Following the conclusion of the 
reaction, the hydrogen halide is filtered or washed off, and the 
solvent is distilled off to give a methyl N-acylanthranilate 
derivative represented by General Formula I with high purity in 
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high yields. The product can be further purified by 
recrystallization from benzene, hexane, methyl alcohol, ethyl 
alcohol, or the like. 

The resulting compounds of the present invention can be 
used for practical purposes by themselves or in combination with 
a support to make them easier to use as fungicides. Commonly 
used formulations which can be used include powders, wettable 
powders, oils, emulsions, tablets, granules, fine granules, 
aerosols, and the like. Such preparations will generally include 
the active compound (including mixtures) in an amount of 0.1 to 
95.0% by weight, and preferably 0.2 to 90.0% by weight, to be 
used in an amount of 10 to 1,000 g per 10 acres. Although a 
concentration of 0.001 to 1.0% is preferably used, the amounts 
and concentrations that are used will be variable depending on 
the type of agent, the period of use, the method, the location, the 
target disease, the target crop, or the like, and may therefore be 
adjusted outside the aforementioned range. 

The invention can also be admixed with other fungicides, 
such as N-(3,5-dichlorophenyl)-l,2-dimethylcyclopropane-l,2- 
dicarboxy imide, S -N-butyl S ' -para- tert-buty Ibenzy ldithio- 
carbonimidate, 0,0-dimethyl 0-2,6-dichloro-4-methylphenyl- 
phosphothioate, methyl N-benzimidazol-2-yl-N-(butylcar- 
bamoyl)carbamate, N-trichloromethy 1 thio-4-cyclohexene- 1 ,2- 
dicarboxy imide, cis-N-( 1 , 1 ,2,2-tetracycloethy lthio)-4-cyclo- 
hexene- 1 ,2-dicarboxyimide, polyoxine, streptomycin, zinc 
ethylene bisdithiocarbamate, zinc dimethyl thiocarbamate, man- 
ganese ethylene bisdithiocarbamate, bis(dimethylthiocar- 
bamoyl)disulfide, tetrachloroisophthalonitrile, 8-hydroxy- 
quinoline, dodecyl guanidine acetate, 5,6-dihydro-2-methyl-l,4- 
oxathiin-3-carboxaniIide, N'-dichlorofluoromethylthio-N,N-di- 
methyl-N' -pheny lsulfamide, 1 -(4-chlorophenoxy )-3,3-dimethy 1- 
1 -( 1 ,2,4-triazol- 1 -yl)-2-butanone, and 1 ,2-bis(3-methoxycar- 
bonyl-2-thioureido)benzene, none of which will be less effective 
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than when used alone. The invention can also be admixed with 
pesticides, such as 0,0-dimethyI 0-(4-nitro-meta-tolyl)phos- 
phothioate, O-para-cyanophenyl 0,0-dimethylphosphothioate, 
O-para-cyanophenyl O-ethylphenylphosphonothioate, 0,0- 
dimethyl S-(N-methylcarbamoylmethyl)phosphodithioate, 2- 
methoxy-4H- 1 ,3 ,2-benzodioxaphospholine-2-sulfide, 0,0- 
dimethyl S-( 1 -ethoxycarbonyl- 1 -phenylmethyl)phospho- 

dithioate, a-cyano-3-phenoxybenzyl 2-(4-chlorophenyl)-iso- 
valerate, 3-phenoxybenzyl 2,2-dimethyl-3-(2,2-dichlorovinyl)cy- 
clopropanecarboxylate, and 3-phenoxybenzyl chrysanthemate, 
none of which will be less effective than when used alone. Two 
or more types of pests can thus be simultaneously controlled, 
and synergistic effects can also be anticipated in such mixtures. 

The present invention is illustrated in further detail in the 
following working examples and formulation examples, 
although the type and proportion of additives mixed with the 
compounds of the present invention are not limited to these 
alone but are capable of broad-ranging modification. The test 
examples are some representative tests, and it need hardly be 
mentioned that the compounds of the present invention can be 
used as agricultural/horticultural fungicides in a broad range of 
applications. 

Working Example 1: Preparation Method A 

Methyl N-picolinoylanthranilate 

200 mL benzene, 15.1 g methyl anthranilate, and 12.3 g 
picolinic acid were introduced into a 300 mL four-neck flask, 
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and 20.6 g dicyclohexylcarbodiimide was added as the 
ingredients were stirred at ambient temperature. The mixture 
was continuously stirred for another 4 hours at ambient 
temperature, the precipitated N,N'-dicyclohexylurea was filtered 
off, the solvent was distilled off at reduced pressure, and the 
residue was recrystallized from ethyl alcohol, giving 20.2 g of 
the titled compound. 

Melting point: 64 to 66°C 

Elemental analysis C(%) H(%) N (%) 

calculated (in terms of C 14 H 12 N 2 02) 65.62 4.72 10.98 
found 65.51 4.74 10.79 

Preparation Method B 

Methyl N-nicotinoylanthranilate 

200 mL benzene, 15.1 g methyl anthranilate, and 24 g 
triethylamine were introduced into a 300 mL four-neck flask, 
and 17.8 g nicotinoyl chloride hydrochloride was added as the 
ingredients were stirred at ambient temperature. The reaction 
mixture was then heated to reflux for 2 hours. The mixture was 
then cooled, the precipitated triethylamine hydrochloride was 
filtered off, the solvent was distilled off at reduced pressure, and 
the residue was recrystallized from ethyl alcohol, giving 21.9 g 
of the titled compound. 

Melting point: 124 to 125°C 

Elemental analysis C (%) H (%) N (%) 

calculated (in terms of C,4H,2N 2 0 2 ) 65.62 4.72 10.98 
found 65.35 4.71 11.12 

Similarly obtained results are given in Table 1. 
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Compound 
No. 

(1) 



Table 1 

Chemical structural Melting point Method 
formula 

.OOOCh. 



OC /T\ 64to66°C 
^^HgOO-f 



(2) 



a 



OOOCh. 



N B (X> 



124 to 125 C C B 



(3) 



COOCfl. 



NflOO 



123tol24.5°C 



B 



Working Example 2: Test on Control of Powdery Mildew of 
Cucumber 

When cucumbers (variety: sagami hanjiro) cultivated in 
garden pots 9 cm in diameter had reached the first true leaf 
stage, the true leaves were nipped, and test chemicals in the form 
of emulsions were diluted with water and sprayed in a 
proportion of 10 mL per pot on the cotyledons. One day later, a 
spore solution of powdery mildew pathogen (Sphaerotheca 
Juliginea) was sprayed for inoculation, and outbreak was 
observed after another 14 days. The extent of outbreak was 
assessed in the following manner. Specifically, the percentage of 
leaf area covered by spots was determined and classified as 0, 1, 
2, 3, 4, or 5 depending on the extent to which they were covered, 
the number of leaves corresponding to each outbreak number 
was determined, and the extent of outbreak was then calculated 
using the equation below. 



Outbreak No. 

0 
1 

2 
3 
4 
5 

Extent of outbreak 



State of outbreak 

nothing on leaf surface 
less than 10% of leaf surface affected 
less than 30% of leaf surface affected 
less than 60% of leaf surface affected 
less than 95% of leaf surface affected 
95% or more of leaf surface affected 



£ (outbreak number x number of leaves) 
5 x number of tested leaves 



xlOO 



Table 2 summarizes the results of the test, which show that 
the compounds of the invention were far more effective than the 
controls. 

Table 2 



Compound 


Cone, of active 
ingredient 
(ppm) 


Extent of 
outbreak 

(%) 


(1) 
(2) 
(3) 


50 
50 
50 


6.0 
0.0 
2.0 


cooch, Note(l) 
-~,cooc B . Note(l) 
Note (2) 

<v 00011 


50 


100.0 


50 


100.0 


50 


100.0 




Compound 


Cone, of active 
ingredient 
(ppm) 


Extent of 
outbreak 

(%) 


CB> Note (3) 
OB Note (3) 

conic*. Note < 3 > 

^-NHOOOCH. 


50 


100.0 


50 


100.0 


50 


6.0 


Untreated 




100.0 



Note(l): Compound described in Can. J. Chem., Vol. 46, 
p. 2589(1968) 

Note (2): Compound described in United Kingdom Patent 

No. 1,229,509 
Note (3): Commercially available fungicide 
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Working Example 3: Test on Control of Chemical-Resistant 
Strain 

Pathogen (Sphaerotheca fuliginea) exhibiting chemical 
resistance to methyl N-benzimidazoI-2-yl-N-(butylcar- 
bamoyl)carbamate was used to test the effects in controlling 
powdery mildew of cucumber in the same manner as in Working 
Example 2. The method for assessing outbreak and the method 
for calculating the extent of outbreak were the same as in 
Working Example 1 [sic]. 

The results are given in Table 3. A comparison of these 
results with those in Working Example 2 shows that the methyl 
N-benzimidazol-2-yl-N-(butylcarbamoyl)carbamate used as a 
control was effective against the wild type strain (strain sensitive 
to chemicals) but virtually ineffective against the chemical- 
resistant strain. The compounds of the present invention, on the 
other hand, were equally effective against both the wild and 
chemical-resistant strains. 



Working Example 4: Test on Control of Powdery Mildew of 
Barley 

When barley (variety: akashinriki) which had been 
cultivated in garden pots 9 cm in diameter reached the first true 
leaf stage, test chemicals in the form of emulsions were diluted 
with water and sprayed in a proportion of 10 mL per pot on the 
surface of the leaves. After the spray had dried, the leaves were 
inoculated with powdery mildew pathogen (Erysiphe graminis), 
the plants were cultivated for 10 days under fluorescent lighting 
at 18°C, and outbreak was then observed. The method for 
assessing outbreak and the method for calculating the extent of 
outbreak were the same as in Working Example 2. 

The results are given in Table 4, which shows that the 
compounds of the present invention resulted in far better control 
than did the comparative controls. 

Table 4 



Table 3 



Compound 


Cone, of active 
ingredient 
(ppm) 


Extent of outbreak 

(%) 


(1) 


50 


2.0 


(2) 


50 


0.0 


(3) 


50 


0.0 


Note(l) 






OONHC.H. 
1 


50 


94.5 


(Q£ )-NHCOOC8. 






Untreated 




100.0 



Note (1) Commercially available fungicide: 

methyl N-benzimidazol-2-yl-N-(butylcarbamoyl)carbamate 



Compound 


Cone, of active 
ingredient 
(ppm) 


Extent of outbreak 
(%) 


(1) 


50 


2.0 




10 


25.0 


(2) 


50 


0.0 




10 


6.0 


(3) 


50 


0.0 




10 


6.0 


Note(l) 








50 


100.0 


Note(l) 






oooch. 

^"^NHOOCH. 


50 


100.0 


Note (2) 






(Or COOH 






^NHOO-O 
8 


50 


100.0 
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Compound 


Cone, of active 
ingredient 
(ppm) 


Extent of outbreak 

(%) 


Note (3) 


50 


100.0 


Note (3) 


50 


100.0 


Note (3) 

C..H..-N IP 


50 
10 


0.0 
35.0 


Untreated 




100.0 



Note(l): Compound described in Can. 7. Chem., Vol. 46, 
p. 2589(1968) 

Note (2): Compound described in United Kingdom Patent 

No. 1,229,509 
Note (3): Commercially available fungicide 



Formulation Example 1: Emulsion 

10 parts compound of the present invention, 50 parts xylene, 
30 parts dimethyl sulfoxide, and 10 parts emulsifier 
(polyoxyethylene phenyl phenol ether) were mixed to produce 
an emulsion with a 10% concentration of the active ingredient. 
Formulation Example 2: Wettable Powder 

50 parts compound of the present invention, 5 parts wetting 
agent (calcium alkylbenzenesulfonate), and 45 parts 
diatomaceous earth were thoroughly milled and mixed to 
produce a wettable powder with a 50% content of the active 
ingredient. 
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